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ABSTRACT 

This study sought to infer dimensions of scientific 
literacy with regard to a theoretical definition for a group of 
science-oriented persons, for a group of nonscience-oriented persons, 
and for the two groups combined. Relationships between the inferred 
dimensions and the predictor variables, educational level, amount of 
science education, educational level of parents, age, and sex were 
investigated. A theoretical definition of scientific literacy was 
developed and used to develop a 45-statement Q-set. The' randomly 
selected groups consisted of 75 university and 100 public science 
persons, and 75 university ^and 100 public nonscience persons. 
Participants were asked to ^ort the Q-set in terms of "What should be 
expected of most high school, graduates with regard to science?" 
Descriptive statistics, correlations, factor analysis, analyses of 
variance, and regression analysis were used to analyze the data. 
Seven inferred dimensions of scientific literacy were developed: 
scientific inquiry, maintaining current awareness, valuing methods of 
science, personal application of science, distinguishing between 
science and technology, .utilizing factual Knowledge, and mutual 
involvement of science dnd society. (Author/MH) 
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RATIONALE AND OBJECTIVES 

Fundamental determinants of educational directions have been thought 
to be economic, political, social, and religious in nature. Recently 
science and technology have been considered additional determining forces 
because of their interplay with the traditional forces. (1) Currently 
science serves three purposes in the schools' curricula: 

1. to prepare * future scholars for the different disclpliaes of 
science; 

2* to help individuals attain necessary backgrounds for entry 
into technological occupations and professions; and 

3, to provide an aspect of individuals' general education which 
will promote effective citizenship. (2,3) 

The study reported herewith focused upon the latter purpose. Often 
the umbrella term "scientific literacy" is used in connection with a 
statement of this nature. Generally scientific literacy is* taken to mean 
that all people should be broadly educated in science including its 
products, processes, philosophy, and impact upon society, C*^) However, 
persons using the term often fail to give it adequate meaning; they - 
assume everyone understands it*^^) 

Research in science education has been criticized for not having a 
theoretical base — a propositional framework. Tliis has in effect left 
the results of research without meaning and left researchers with little 
notion of the actual state of knowledge. 7,8) Thus it is not surprising 
that an acceptable system for assessing levels of achievement in 
scientific literacy has not been developed. (9) On a broader scale it is 
not surprising that the public's appreciation of science and its inter- 
relationships with technology and society are no.t well understood. 

(10)1 

This study sought to infer dimensions of scientific literacy with 
regard to a theoretical definition for a group of science oriented 
persons, for a group of non-science oriented persons, and for the two 
groups combined. It sought to compare the strength of agreement of the 
two orientation groups, and of subgroups of the two groups, on the inferred 
dimensions. Finally, it sought to investigate relationships between the 
inferred dimensions and persons' sex, age, educational level, amount of 
science education, and parents' educational level. 
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THEORETICAL DEFINITION OF SCIENTIFIC LITERACY 

The- development of a theoretical definition of scientific literacy 
was begun by searching science education journals; appropriate disserta- 
tions; and the data base of the Science, Mathematics, and Environmental 
Education Clearinghouse of the Educational Resources Information Center 
for statements describing scientific literacy. Most statements were 
couched in terms of behaviors to be expected of scientifically literate 
persons. It was decided that a meaningful theoretical definition of 
scientific literacy could be constructed if a two way mtrix was employed — 
dimensions of scientific literacy versus taxonomies of educational 
objectives. (11,12) Thus, the Theoretical Model of Scientific Literacy (TMSL) 
became the theoretical definition for this study (Appendix A), 

Each TMSL element describes a behavior to be expected of a scientif- 
ically literate person and has both a dimensional characteristic and a 
niajor class characteristic. These elements were developed to capture the 
essence, of the many statements found in the literature. Sixteen (16) cells 
were initially empty becaus^ appropriate statements were no.t found; elements 
were written to fill these cells. 



INSTRUMENTATION 

Q~sort technique was chosen as the means to collect data for the pur- 
pose of inferring dimensions of scientific literacy for the various groups 
of persons. Q-sort technique involves sorting a set of objects, a Q-set, 
into piles which represent a continuum from that which is most valued to 
that which is. least va!|^ued. \^^len a structured Q-set (one which embodies a 
theory) is sorted, it allows for the study of that theory. The sorting of 
the Q-objects by persons yields a representation of their attitudes toward 
the theory under investigation. (13) 

The Scientific Literacy Q-set (SLQ) was developed to represent the 
theoretical definition of scientific literacy used in the study, the TMSL 
(Appendix B) . Results from piloting prototype SLQ's leJ to four conditions: 

1. Forty- five (45) randomly selected TMSL elements would be 
represented in the SLQ. 

2. Five (5) cells from each major class would be selected. 

3. One (1) element from each cell would be selected. 

4. The three (3) Dimension I components would be treated as though 
each was a dimension. 

The sorting instructions (Appendix C) asked persons to sort the Q- 
statements into pine piles, five cards per pile, in terms of "iThat should 
be e:q)ected of most high school graduates with regard to • science?" . The 
piles represented a continuum from MOST IMPORTANT (+4) to LEAST IMPORTANT 
(-4). To gain knowledge about the persons the INFORMATION SHEET (Appendix 
D) was developed to collect data concerning: 

1. educational level; 

2. amount of science education; 
^ 3. parents' p.ducational level; 
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4. age; and * 

5. sex. 

Two additional pilot studies were conducted. A check on readability 
was made with twenty-four (24) junior high students. The joint usability 
of instruments and instructions was checked with twelve (12) adults who were 
representative of the major study sample. 

Thirty-eight (38) additional adults were asked to .sort the SLQ in a 
test-retest situation over a range of one (1) to eight (8) weeks. Using ' 
Pearson's _r an averagie correlation coefficient of 0.497, each Q-statement 
with itself, was attained. This value was accepted as an estimate of the 
SLQ reliability. Five (5) Q-statements — Q8, QIO, Q20, Q37, and Q42 ~ 
did not correlate significantly, £ < 0.05. 

POPULATION SAMPLE 

Science oriented persons were defined as persons whose occupations re- 
quired training in a science or science-related field. Non-science 
oriented persons, were those whose occupations required no such training. 
Persons were drawn, from two (2) sources, the faculty at The Ohio State 
University and residents of Franklin County, Ohio. Figure A indicates the 
number of persons by type which were drawn. 



\ 


Science 
Oriented 


Non-Science 
Oriented 




75 persons 


75 persons 


University 








(UNVSC)'^ 


(UNVNONSC) 


Public 


100 persons 
(PUBSC) 


100 persons 
(PUBNONSC) 



Identifying label for type of person 



FIGURE A 
Sampling Frame For Study 



The UNVSC and UNVNONSC persons were dra^m randomly from The Ohio State 
University 1975-76 Faculty/Staff Directory . Not only was the directory 
partitioned according to Figure A, but the UNVSC persons were subdivided as 
to pure or applied science orientation. Thirty-seven (37) pure science 
(UNVPURSC) and thirty-eight (38) applied science (UNVAPPSC) persons com- 
prised the UNVSC group. The public persons were drawn randomly from the 
R.L. Polk Directory (1^). This listed persons alphabetically and provided 
their occupations, employers, and home addresses. After the necessary 
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number of PUBSC and PUBNONSC persons was drawn, the Ohio Bell Telephone- 
facilities were used to c^scertain the status of the persons. The :pfocess 
.was repeated to replace/'persons who were no longer county residents. 



DATA COLLECTION 

The SLQ, INi^ORMATION SHEET, and ancillary materials were mailed to 
the 350 person^ on April 4, 1976- On May 14, 1976, the data collection 
period was c^^ncluded; 185 persons had responded. It was determined that 
forty (40) persons did not receive the materials; therefore, there was a 
60% response. Statistical tests indicated that respondents in the five (5) 
subgroup^'^were representative of the original subgroups. 

/ ' . ■; 

/ •• • 

RESULTS ' . 

X. Table 1 indicates respondents ai a whole (OVERALL) tended to rate 
knowledge, comprehension, and application behaviors more highly than ^ 
/>ther behaviors. They were supportive of most Q-statements in the Factual 
"^and Generalizations components of Dimension I and those in Dimensions II 
and VIII. They played down the importance of Q-statements in the 
Discipline-Component of Dimension I and those in Dimensions III and V. 
They had mixed- feelings about Q-statements in other dimensions depending 
u^on the particular behaviors involved. 

Individual subgroups of respondents tended to place more importance on 
knowledge and comprehensiotT^ehaviors than on the others. The UIWNONSC, 
PUBSC, and PUBNONSC subgroups tended to rate the application behavior more 
highly than did the UNVPURSC and UNVAPPSC subgroups. All subgroups tended 
to be less favorable toward synthesis, evaluation, valuing, and behaving. 
The UNVAPPSC subgroup tended to be more supportive of the advocating be- 
havior than were other subgroups. 

Appropriate Q-statement da^a were factor analyzed for the SCIENCE 
respondents, for the NONSCIENCL I'espondents , and for all respondents 
grouped together, OVERALL, Orthogonal, principal component solutions were 
developed; diagonal elements of the correlation matrix were replaced 
iteratively by "R^ estimates of communality. A seven (7) factor solution 
was developed for. each group. By examining the information gleaned from 
the factor analyses, the factors were described and named thus becoming the 
inferred dimensions of scientific literacy. Table 2 summarizes the factor 
analysis work and the inferred dimensions. 

Factors I, III, IV, V, and VI were common ..to the OVERALL, SCIENCE, 
and NONSCIENCE groups while Factor II was common to the OVERALL and NON-* 
SCIENCE groups. Only one (1) OVERALL factor. Factor VII, was not 
specifically found in either of the SCIENCE or NONSCIENCE factor solutions. 
However, since the OVERALL group is actually a combination of the SCIENCE 
and NONSCIENCE groups, all seven (7) OVERALL factors existed to some 
extent within the factor solutions of the SCIENCE and NONSCIENCE groups. 
Upon this basis the comparison of strength of agreement of the two orien- 
tation groups, and of subgroups of the two groups, on each of the inferred 
dimensions was made. 

5 w 
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TABLE 1 

Means and Standard Deviations for Responses to Q-Statements 



UNVPIIRSC 



UNVAPPSC 



UNVNONSC 



PUBSC 



PUBNONSC 



OVERALL^ 









(N-21) 


(N-19) 


(N-40) 


(N-52) 


(N-42) 


(N-173>i 


Q-Statement 


Behavior 


Mean 


S.D. 


Mean 


S.D. 


Mean 


S.D. 


Mean 


S.D. 


Mean 


S.D. 


Mean 


S.D. 


































(28)^ 


Knowledge 


.9 


3.2 


3.0 


1.3 


1.0 


2.9 


1.6 


2.4 


1.4 


2.2 


1.5 


2.6 


IA31 


(45) 


Application 


.3 


2.8 


.9 


2.6 


1.1 


2.2 


1.1 


2.6 


1.2 


2.4 


1.0 


2.5 


IA41 


(42) / 


Aoa lysis 


-.6 


2.7 


-.2 


2.4 


.6 


2.4 


-.1 


2.3 


.1 


2.4 


0.0 


2.4 


IA51 


(39)- 


Synthesis 


-.3 


2.5 


.9 


2.5 


.2 


2.5 


1.3 


2.1 


1.0 


2.3 


.7 


2.4 


XA61 


(21) 


Evaluation 


.9 


2.2 


.3 


2.3 


.1 


2.2 


.1 


2.3 


.8 


2.4 


,7 


2.3 


IA223 


(44) 


Comprehension 


.8 


2.4 


.6 


2.2 


-.2 


2.5 


.2 


2.5 


.3 


' 2.5 


.2 


2.4 


IA32 


(19) 


Application 


.5 


2.6 


.9 


2.3 


1.1 


2.2 


1.2 


2.3 


.8 


2.7 


1,0 


2.4 


IA52 


(27) 


Synthesis 


-1.0 


2.2 


.6 


2.3 


.6 


2.0 


.9 


2.2 


.5 


2.4 


.5 


2.3 


IA62 


(23) 


Evaluation 


-•1 


2.0 


.7 


2.3 


.2 


2.3 


.6 


2.1 


-.5 


2.3 


.2 


2.2 


1612 


(13) 


Valuing 


-1.2 


2.7 


-1.6 


2.0 


-.1 


2.9 


-2.0 


2.4 


-2.1 


2.3 


-1.4 


2.6 


IA13 


(41) 


Knowledge 


2.1 


2.0 ' 


1.4 


2.5 


1.9 


2.1 


.9 


2.2 


1.5 


2.4 


1.5 


2.3 


IA53 


(25) 


Synthesis 


-3.0 


1.5 


-1.6 


2.5 


-2.0 


2.1 


-1.0 


2.5 


-1.5 


2.1 


-1.7 


2.3 


IB231 


(29) 


Behaving 


-.7 


2.5 


-1.4 


2.0 


0.0 


2.4 


-.1 


2.4 


0.0 


2.6 


-.2 


2.4 


IB33 


(34) 


Advocating 


.4 


2.3 ^ 


.4 


2.0 


0.0 


2.3 


-.5 


2.2 


-.2 


2.1 


-.1 


2.2 


IIA41 


( 7) 


Analysis 


1.5 


2.2 


.7 


2.3 


1.4 


2.4 


■ 1.5 


2.2 


1.5 


2.1 


1.4 


2.2 


IIBll 


( 2) 


Valuing 


2.5 


2.0 


.8 


2.6 


1.2 


2.6 


1.4 


2.4 


1.7 


2.2 


1.5 


2.4 


IIB21 


( 8) 


Behaving 


-.3 


2.7 


-2.6 


2.0 


-1.5 


2.3 


-1.2 


2.1 


-1.3 


2.5 


-1.3 


2.4 


IIB31 


(15) 


Advocating 


1.2 


2.5 


1.5 


2.0 


-.2 


2.5 


.6 


2.3 


.5 


2.3 


.6 


2.4 


IIIAli(12) 


Knowledge 


.6 


2.2 


-.8 


2.2 


.9 


2.4 


-i.6 


2.1 


-.4 


2.5 


-.4 


2.5 


IIIA21(32) 


Comprehension 


.8 


1.9 


-.5 


2.3 


-.2 


2.4 


-1.3 


2.2 


-.8 


2.4 


-.6 


2.3 


IIIA51(24) 


Synthesis 


-1.4 


1.7 


-1.8 


1.8 


-.8 


2.3 


-1.8 


2.0 


-1.7 


2.0 


-1.5 


2.0 


IIIA61(10) 


Evaluation 


-.7 


2.2 


-1.0 


2.3 


-1.0 


2.1 


-.1 


2.1 


-.7 


2.6 


/ --6 


2.2 


IIIBllC 6) 


Valuing 


.7 


2.6 


-1.5 


2.3 


-.8 


2.5 


-.8 


2.0 


-1.2 


!2.2 


' -.8 


2.4 


imi 


(37) 


Knowledge 


-.3 


2.4 


-.3 


2.4 


.9 


2.2 


1.1 


2.2 


.5 


2.1 


.6 


2.2 


rVA214( 3) 


Comprehension 


.6 


2.3 


-.2 


2.5 


-.3 


2.2 


-.2 


2.3 


-.3 


2.3 


-.2 


2.3 


IVA31 


(38) 


Application 


.1 


3.1 


-.4 


3.0 


.2 


2.4 


1.4 


2.4 


1.0 


2.4 


.7 


2.6 


IVA41 


(20) 


Analysis 


0.0 


2.4 


-.4 


2.3 


-.6 


2.0 


-.6 


2.1 


-.9 


2.2 


-.6 


2.2 


IVA51 


(40) 


Synthesis 


-1.7 


2.1 


-.6 


2.7 


-.4 


2.5 


.2 


2.4 


-.2 


2.6 


-.4 


2.5 


VA41 


(30) 


Analysis 


.2 


2.2 


-.6 


2.8 


-.4 


2.5 


-1.5 


2.3 


-2.0 


1.9 


-1.0 


.2.4 


VBll 


( 1) 


Valuing 


-.8 


2.3 


-.7 


2.2 


-1.4 


2.0 


-.8 


2.9 


-1.2 


2.6 


-1.0 


2.5 


VB21 


(35) 


Behaving 


-•7 


2.6 


-.8 


2.8 


-1.6 


2.8 


-1.7 


2.7 


-.7 


2.9 


-1.2 


2.8 


VBjl 


(33) 


Advocating 


.3 


2.7 


1.6 


2.1 


-.2 


2.7 


-.6 


2.8 


-.4 


2.6 


-.1 


2.7 


VLU11(22) 


Knowledge 


1.7 . 


2.8 


0.0 


2.4 


.4 


2.4 


-.3 


2.3 


-.3 


2.5 


.1 


2.5 


vrA2i 


(43) 


CocQprehension 


1.3 


1.9 


1.2 


2.3 


.5 


2.8 


.6 


2.6 


1.2 


2.2. 


.9 


2.5 


VIA31 


(18) 


Application 


-.2 


2.7 


.4 


2.5 


-.1 


2.9 


.7 


2.9 


.3 


2.8 


.3 


2.8 


VIA41 


(3i) 


Analysis 


-•1 


2.6 


-.2 


2.0 


-.8 


2.2 


-1.3 


1.9 


-.8 


2.0 


-.8 


2.1 


VIA61 


(26) 


Evaluation 


-1.8 


1.8 


-.5 


2.8 


-1.0 


2.4 


-.6 


2.6 


-1.4 


2.2 


-1.0 


2.4 


VIIA21( 4) 


Comprehension 


2.4 


1.9 


2.8 


1.7 


2.8 


1.7 


2.3 


2.2 


2.5 


1.9 


2.5 


1.9 


VIIA61(11>- - - 


Evaluation 


.9 


2.2 


.5 


2.8 


1.1 


2.6 


.7 


2.7 


.6 


2.6 


.8 


2.6 


VIIB21(17) 


Behaving 


-1.0 


2.1 


-1.5 


2.4 


-1.1 


2.6 


-.4 


2.3 


-.4 


2.5 


-.8 


2.4 


VIIB31( 5) 


Advocating 


.8 


2.5 


0.0 


2.4 


.4 


2.6 


-1.2 


2.2 


.6 


2.5 


-.3 


2.5 


VIIIA31(9) 


Application 


-1.1 


2.1" 


-1.3 


2.6 


.5 


2.4 


.8 


2.5 


.7 


2.3 


.3 


2.5 


VIII311(26) 


Valuing 


.9 


2.3 


' .7 


2.7 


.1 


2.4 


.9 


2.5 


1.4 


2.7 


.8 


2.5 


VIIIB21(14) 


Behaving 


1.3 


2.6 


.8 


2.9 


.3 


3.0 


.1 


3.0 


-.5 


2.8 


.2 


2.9 


VIIIB31(36) 


Advocating 


-1.8 


2.4 


-.2 


2.4 


-.2 


2.7 


-1.2 


2.2 


.5 


2.2 


-•5 


2.4 



^TMSL element identification 
^Q-statement number 
^All subgroups combined . 

^Ten respondents filled out the questionnaire only 
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TABLE 2 

FACTOR LOAULSGS OF Q-STATEMENTS CUOSE.N TO REPRESE^lT E.\CH FACTOR 
AND EACU RESPECTIVE INTERRED DIMENSIO}? OF SCIENTIFIC LITERACY 



Factor 


Q~Statement 


OVERALL 


SCIENCE^ 


NONSCIENXE 




IVA51 (40) 


.71 


. .65 


.70 




IVAll (37) 


.60 


.54 


.66 


I ' 


IA53 (25) 


.56 


.43 


.39 




lASl (39) 


.40 


.49 


.32 




M of variance 


9.1 


7.5 


6.2 




VIIIS11(16) 


.50 




.54 




IIIAll (12) 


-.42 




-.57 


II 


IIIA21 (32) 


-.47 




-.42 




IB33 (34) 


.39 




.54 




Z of variance 


6.8 




5.1 



Inferred Dinension 
Scientific Inquiry 



Main t aininj^ "Curren t 
Awareness 



Description 

producing nev knowledge 
through a synthesizing 
activity 



valuing people keeping 
abreast of new developments 
in science and technology 





imii ( 6) 


.53 


.67 


.45 


Valuing Methods of 


valuing ccthods which 


III 


VIA61 (26) 


-.42 


-.31 


-.47 


Science 


scientists use in their 




Z of variance 


5.6 


5.4 


6.7 




work 




IVA31 (38) 


.60 


.45 


.44 


Personal Application 


. applying scientific know- 


"IV 


IA32 (19) 


.50 


.37 


.35 


of Science 


ledge and methods of science 




VIIIA31( 9) 


.36 


.43 


.63 




In daily lives 




Z of variance 


5.2 


10.4 


8.7 








VtA4I (31) 


.53 


.33 


.55 


Distinguishing 


making the distinction in 


V 


VIAIII (22) 


.52 


.41 


.51 


Between Science and 


terms of goals and results. 




VIA21 (43) 


.47 


.59 


.56 


Technology 


also understanding how 




Z of variance 


4.7 


4.4 


7.8 




science and technology affect: 














each other 


VI 


lAII (28) 


.63 


.51 


.46 


Utilizing Factual 


kiiowlng and using factual 




Z of variance 


" 4.5 


6.2 


4.6 


Kno\*ledg« 


knowledge about nature 




VIIIB31(36) 


.43 






Mutual Involvenent 


science providing mankind 


VII 


VIIB31 ( 5) 


.46 






of Science. and 


with new capabilities, also 




IA61 (21) 


-.43 






Society 


society providing supportive 




Z of variance 


3.9 








conditions for science 




VIII321(14) 




.69 




Science As A Human 


playing down the '*omnlpo- 




IB33 (34) 




-.45 




Endeavor 


tency" of science, technology^ 




VB21 (35) 




.42 






and scientists 




X of variance 




4.1 










IA62 (23) 






.61 


Using Natural 


using knowledge to judge 




' IA61 (21) 






.56 


Resources 


decisions which are made 




X of variance 






4.4 




with regard to utilization 














and control of aspects of 




Overall 2 of 










nature 




variance explained 


39.7 


43.8 


43.6 







^A nonlnterpretabla factor is not shown. 
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Comparisons were made using one way analysis of variance. Factor 
scores were developed for each respondent on each factor of the seven (7) 
OVERALL factors. Factor scores for a given factor were treated as values 
of a dependent variable representing that factor. Analysis was between 
groups whether they were the two orientation groups, SCIENCE and NON— 
SCIENCE, or subgroups of these two groups. Null hypotheses were posited as: 

Null Hypothesis 1 (a) There are no significant differences in 
the factor scores of the science oriented group of persons and 
the nonscience oriented group of persons on each of the inferred 
dimensions of scientific literacy. 

Null Hypothesis 1 (b) There are no significant differences in 
the factor scores of the subgroups (UNVPURSC, UNVAPPSC, UNVNONSC, 
PUBSC, PUBNONSC) of the two orientation " groups of persons on 
each of the inferred dimensions of scientific literacy. 

Table 3 summarizes the results of the analyses. I^hen a significant F~ratio 
(p ^ 0.05) was encounterred, Scheffe' post hoc tests were performed. 



..TABLE 3 

Summary of the Tests of Null Hypotheses 1 (a) and (b) 



EKLC 



Factor Inferred Dimension 



Scientific Inquiry 



II Maintaining Current 
Awareness 

III Valuing Methods of 
Science 



IV Personal Application 
of Science 

V Distinguishing 
Between Science and 
Technology 

VI .Utilizing Factual 
Knowledge 

VII Mutual Involvement 
of Science and 
Society 

^d^: 1, 173; 0.05 

^df: 4, 170; £<0.05 

^Scheffe* results, £<0.10 



Null Hypothesis 1 (a)^ Null Hyp 
not rejected 

not rejected 



otlesis 1 



not rejected. 

not rejected 
not rejected 

not rejected 

rejected , 
SCIENCE> NONSCIENCfi^ 
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\ 

rejected \ 




UNVPURSC < 


^PUBSC^ 


rejected 


\ 
1 



nonseparable 

rejected 
UNVAPPSC c^'nd 
PUBSC< UNVPURSC 

rejected 
nonseparable 

rejected 
nonseparable 



not rejected 



rejected 
UNVNONSC <PUBSC 
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Regression analysis was used to investigate the relationships between 
the inferred dimensions and biographical variables. A second null hypo- 
thesis was posited: 

Null, Hypothesis 2 There are no significant predictors or com- 
binations of predictors among the variables: (a) amount of 
previous education; (b) amount of previous science education; 
(c) amount of previous education of parents; (d) age; and (e) 
sex of the persons in the science oriented ^^nd nonscience 
oriented groups of persons and the inferred dimensions of 
scientific literacy. 

Again treating factor scores on each of the seven (7) OVERALL factors 
as values of seven (7) respective dependent variables i the regression 
analysis was performed separately for the OVERALL, SCIENCE, and NONSCIEMCE 
groups. Table 4 summarizes the results. 



TABLE 4 

Summary of the Test of Null Hypothesis 2 



Factor 



Inferred Dimension 



OVERALL SCIENCE NONSCIENCE 



I 

II 
III 
.IV 
V 

VI 
VII 



Scientific Inquiry 

Maintaining Current 
Awareness 

Valuing Methods of 
Science 

Personal Application 
of Science 

Dis tinguishing 
Between Science and 
Technology 

Utilizing ^Factual 
Knowledge 

Mutual Involvement 

of Science and Society 



not rejected rejected^ not rejected^ 



^£10.05 for the F-ratio 



rejected 



rejected rejected 



not rejected rejected not rejected 



rejected 



rejected rejected 



not rejected rejected rejected 



not 

not rejected rejected rejected 



rejected 



rejected rejected 



DISCUSSION 

Membership in subgroups of the SCIENCE and NONSCIENCE groups was more 
related to respondents' perceptions of scientific literacy than was member- 
ship, in either the SCIENCE or NONSCIENCE group. UNVPURSC respondents 
seemed to value most high school graduates valuing methods of science and 
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bein'g able to distinguish between science and technology ; respondents from 
more traditional physical science disciplines (physics, chemistry) seemed 
to value to a lesser extent the personal involvement of most high school 
graduates with science than did respondents from other science disciplines 
(earth sciences, life sciences). UNVAPPSC respondents seemed to value 
most high, school graduates knowing and using factual scientific knowledge 
more so than becoming personally involved with science. PUBSC respondents 
seemed to value most high school graduates being personally involved with 
science in their daily lives and maintaining a current awareness of new 
developments in science and technology more so than being able to distinguish 
between science and technology. 

UNVNONSC respondents seemed to place less value both on maintaining a 
current awareness of new developments in science and technology and on 
mutual involvement of science and society. than did other subgroups. 
PUBNONSC respondents seemed to value most high school graduates maintaining 
a current awareness o^ new developments in science and technology and 
knowing and using factual knowledge. 

An inverse relationship seemed to exist between i respondents ' general 
level of education, as indicated by the last year of school completed, and 
their valuing of the inferred dimensions of scientific literacy for mos^t 
high school graduates. Age and sex of respondents per se were weakly re- 
lated to their per^ceptions of scientific literacy. PUBSC AND .PUBNONSC 
respondents who had completed fewer years of school and whose parents had 
complet€id fewer years of school tended to value more practical aspects of 
the inferred. dimensions of scientific literacy. PUBNONSC respondents who 
had taken high school courses in general science, earth science, chemistry, 
or physics seemed to value most high school graduates keeping abreast of 
new developments in science and technology and applying science in their 
daily lives. 



CONCLUSION . • . 

The *^laymen's" perceptions of scientific literacy appeared to be 
fairly pragmatic. A different sample of persons, possibly a younger sample 
more influenced by the ABC curricula, might have different perceptions. 
An SLQ developed from the other half of the TMSL might also yield different 
results. Further research might illuminate these possibilities. 
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AMETICALHCDEL OF SCIENTIFIC LITBACV 



DlA(Mloni of Scientific Llttrdcy 


A, H/iJor Clu«8 et itic 




Xnovlod^ff ii dmsuated by 
^eiontiflciUy iiteriU pertcns 
thcoaqh iMso Uhr^lon which 
aiDpn&il2e rtftcr^dn^, oithcc by 
roco^ftitloA or rtCAll* KnovleJ^i 
lA thi fl*ii! o! icUnet em be In 
th« torn oil III isxcKlcJ: (21 
vtyi AAd mm at dealing with 
ipi'.'.fici; and |3) 7cnerallt4Llon9 
And abttciccior.j. 


\,1 C^ffprehcnJloft' 
CornprchcAslon 11 tanttrated by 
irirntUicjlIV literate porsoM 
ill vhcn confronted with a cotitunl* 
cation, they knov uhjt Is biina 
coir/iunlcat(d and arfl »pabii oi 
ffiiUno iocc uto of that which li 
contalntd vlthin the CQ^AunicUiOni 
*CoMlCatlof.* ii defined vory 
generally] it etn be Inorji^ 
vrittcA, or concrete Icra. 


U Application 
Application ii dcoonitratcd by 
icicntificiUy literate pcrssni 
if, khcn deed vilh a prublctn- 
atlc liluation, try can apply 
appropElalfl abUractloni to leek 
a toktloni Then luit be no 
external pronipting ai to vhlch 
iburActionj to apply or hov to. 
apply thcAi ^ , 


A.I r.nily)l9 
Analysis is deionilratcd by 
selnntlfic.^Uy literate f'Crsoni 
if, when prcicriUtt with 'raljcrial,* 
they can break It Into conititucnt ' 
part) and can detect the ritaCion^ 
ships of the parts or the way in 
which tho parti an organlicdi 


],0 fictual poir.ponQnt 


1.A.1.1 ficlDntlflcaUy lUcrjte 
parionk ihould knov icvtral (jcti 
About t!i« thtde, iepjratc, mid 
IdcAtlflibli intitiei in the url- 
>sru^<MttiCi intrqy^ ind life. 


l.A.M Scientlfiolly literati 
perscni il.ould iindertt^nd leviral 
rclationihip] bctkiien chi funda- 
i^entjl ontitiet^-Katter, cncr^y^ 
and iifi. 


hh,)A ScienUficaliy UicMte 
perioni ihould bo able to u:e their 
undcritJDding of fictiai )lno^'^tdge 
aboot nature to explain, to predict, 
or to contiol natural phenotnana. 


\,UA Jflcrtifically literate 
pcr;.0[;i sho'jld be able lo dliccrn 
how factual knowledge developed ty 
the icientiflc co7j?unity li probai^le 
rather than ibsoiuli, 


. 3.0 GcneriUiitlcni Coxponont 

[. Thi Oigtitlaitlon of 
Knowled^l DUomlon 


ScimiMcally Uter&te 
pcrsoni ihodd Xncv iCvornl .iijQr 
gencralliations in mt of the 
priflci;:] flglds of icicnco. 


I. A. 3. 2.1 Scientifically literate 
personi ihould underit^nd scvcal 
ifajor ^encralliatloni In sOfr.o of ' 
the principal ileldi of scier.ci. 
Uh,hl.} Scientifically lltirnt 
ptrsoni Ihould undcritind that tb« 
product of idcnci li a bcjy of 
linoul(d9ft ebcjt the univorsct ran?* 
In) froM individual obicrvationi to ' 
tijjor qoncraliiatlonr 
IXhh) Sclflnli(l:jlly Utirat* 
pcriori ihQ*jld undetitand that ai 
fjcti arc increased through riisarch 
iclGDtlflc qenerali2:tlon9 ottcn bo* 
COM fcwcc, deuce 1 4n4 Ittilct to 
ur.icr&tjndi 


U.3.? Jclcntlficall^ literate 
perfonc ihould be ablr 'tp use acv- 
cral appropriatt leientific gencr- 
aliiationi while interacting with 
the cnvlroniicntt 


I.A.^hl Sclentldcally literate 
perscni ahould b(? able to dlicetn 
how lelentidc ^frtraliiatior.] cm 
have (Cjtic a.M dyniric quail tin. 
IU,},1 Scientifically lltcr'iti 
penom, should U able to discern 
i^;»e dllfetcr.ccs betwCCA thtorttUU' 
and CKpiricai Qcieralliatiuni. 


3,fr*0ilcipUnd Cohponinl 


r.UJ SclcrtlfleAlly literati 
p^non 9hovld Icnob sorxthlnq about ^ 
Jcvflo?n(r 'ii In 6or9 of thi prln* 
cipal flsldi Of iciencii 


ZX?.3< ScltntirieaUy Utcrato 
persona ihculd vnderstjnd several 
news nedi) rcporti of nev discover* 
loj and aJcjncpi in loro of the 
principal fiddi of iCioncOi 


Uhli SelentlfleaUy litcratf 
pettoni should be abli to uii rc« 
ports of nci d^veloptiten'ti in same 

vhllt intsractin; with thi 
envlrot^CAti 


I.AtM Scientlf'cally literstc 
persons should be able to discern ' 
which rioidi Of ficien:e to aitocMtr, 

reported by the nevi NCdia, 


11, the hUllcCtUAl 


UXU SciertlflcUly Ulcnto 
jjcnono chwld Itnow lonc chjr.ictci* 
iali:i of'ji'^cui |ii'0criSO3 of 


U,UA Scientifically literate 
■ pcrswi ^hkjjld \jr»d(^i}tji!d huw lov* 
cfJl procvt^i'B of (^cl^ngo aro 


Ceior^tlflcally literate 
pcrionj Ihould be able to sev 
rr.ii procviici q( icici\ce to solve 
problem, 

ft, — „, 


yjJJ. Sflei^LlflcjUy lilffjtp 
IkTjiTnMliyulJ Jblo Lo dUtlCrn 
when and how to aitly Jcvcrii i>fc« 
Ccstci of science for the coition 
oi a f^artlcular pruliic.i. 



E£J£ ; Underlined iteins are represented in the Scientific Literacy Q-set. 



/ 







Kajor Classes of the 
Alfoctlve Do.iiiin 


Kicr.Uflcdlly'llicntt pCrsQAI 
U, whc(i prcsRAlcd with eicicntl 
co.MdA to tor.O pi)cr.dm(ii thty 
m ccP'hUo then lA luchivay it 
t6 eoMtitulfi & paiterA it itruc* 
' turr m clearly iherfl^bcforoi 
ThU cculii U i creative UhivUr; 
havever, U ttct r.ot hAve co be 
si»ci thd' behavior can ba pdriorsid 


Sviluatlon li dercflitnttd by 
icitMiifically literate pmrn 
iit when prairntfld wiLh a dctulon* 
iwUn? iltuitioft, tr,ey can juilgc 
IM valut of Idcasi worki, solu* 
tioni, nelhodi, raterlali, or IM 
liU> )«di«nti ff.ay b« althcr 
r,uaACltaciv« or r-^aUtitiva ird nay 
b9 mit vi'ch crit«fli vMeh an 
dev*to?oc inier,'\;lly or externally 
to t^e pariona. 


a.lValiilflg 
\fsluln) li denooitrattd by 
scicnUficaily UtQr;te periofii 
In their wlUingi\oia attach 
worth to fi:so thlnl, pheAflMnch, 
or behavior. The act of valvloq 
5o:fiethlfl9 h particular li for tha 
nost p&rt 4 fioclal or cducsilonal 
product vhlch has been slowly 
intornalliad by •I'.e ?Q;cor.a« 


Eihavlnq Is dfiroflstrAted by v 
scler.tificili^ llterato persons 
whofl tfiey act Oft or use that *Mch 
is valued by thcrpi Their sedona 
s.iy wti f^Mi reflno, or n^y 
deepen their Irvolvtacnt with that 
vhlch ia veluddi 


I) Mvoc.niR9 
^dvocalir^ li de^^onstrated bf 
\ sclef\tlftcally literate ptimi 
Vlf they try to cohvirci others tl 
the vorth'of a partlculsr coursi 
if action. 7Mj advocacy itay b« 
vith respect, to that khlch is 
valuid or vith rMpeci to a ranifi' 
cation of that which is valuidi 


l.A.5.1 5cleatlfic*lly liUritft 
pcricus jhsiild be jblc to cccblflfi 
levcril lActs ibcui matter, mr^y^ 
i:d lift in ordor to davulop 
Qcncralliatloni. 


I.*. 8.1 Jclefttlfically llt<ralo ' 
pfrioni ihotild bfl ibU to jd^^ 
the valufl of the iitiUiitlor and 
cont^rol of io*.a aipects of naturi 
uiln? their undsritandln^ of factual 
knovlBdgei j' 


1.8,1.1 scientifically literaie 
peracns should value havb<} tn 
adcquati fictual krovledge baie 
with re^&rd to nalteif energy, 
and Hit* 


I.D.M Sclftfitlflcally literate 
persons should contribute finAnclil< 
ly to scientific worn which atleffpts 
to e:ihanCB the factwl ^novledge 
bas« about (utterj eneriyi and lifii 


Scientifically lite Iti 
persons should support. con^ re ssIopk I • 
blUi vhlch provide ixpendlturai for 
basic scientific research* 


IiA.Sj Sfilcfttlficaliy literili 
pcraonr should be abli to comblni 
jcvfiMl erplriral and theoretical 
7^'.cralitatloflS to gain a note , 
cor.plot« phcflo.ionologic4l faripec* 
tlvfi of mm. 


^XU Scientifically literata 
' penon: ihould U ibli to jitd^e th 
value of Jie titlllt&tlen and control 
of aoni aipecti of nittiri using ttA 
their ondcratandin^ of iclontUlc 
joniriU'atiQni, 


T,B.1.2 iclentlfically llteruc 
persons should vahi ^cncralltaticns 
as foMi of scientific hr.ovkdgc 
'ihlch an more powerful ihf\ the 
discrete obtorvationa fron wMc^ 
they vera divelotxtd. 


Scientifically literate 
[txi%i define tort necessary 
dlrcctloia that science should pui* 
m based upon the limitations of 
Cfplrlcil and theoretical 
9encralltationSi 


t.aj.I Eclentlfleslly literate 
pcrsoiM should support the dieful« 
neas of scientific qercralltstloits 
(or use In Idcntltyinq pronlslnf 
iteana to extend the luv'firitaAdlrg 
of natural phononsna* 


Sclfatltlcilly Utfirati 
pcrtcna ihaiild be ablo to coi<bin4 
m net/ devai3pr.cn tt in a (ev 
of the principal riclda of tckm 
to fticcrtain potmtiftl rtinincuioni, 


tclentlflcilly literate 
periohi iHould ba nblo to judo« tha 
value of liApacti upon their lives 
by lori deV(Io|jn«nti iM fow 
of the prlndpil fitlda of iclence. 


t.M.]' Scientifically llterato 
^liTim should vake allQttin.i tliti 
and expending ewniy to l^eep their 
knowlcdgo of science current* 


' t.R.?.M SelcntlllcaUr lltornte 
|j:r:^i',s ihould ^Uot tlf^c and OKpend 
efieriv to iifpp In touch with a broad', 
v^rlr'.y of aclentlfic developnenls. \ 
UU.11 Sclcntlflcallr lUerali \ 
persons should allot tine .ind expend 
aner^iy to keep up with at least ore 
area of pclcnco which is of partle* 
iilar Interest to them. 


Scientifically llWe 
persons should support KAn% to 
narrow the i|ap between frontlet 
rreearch Mrf the general publlc'i 
undor standing of sclcncii 


II.A.S.l SelCftttMeatty literate 
pcDona ilic-jld be able. to eoriblno 
sevcMl piflccHsi of jcletico to • 
tranilstfi Iholr Ckpericncci with 
tho e'tvlroniaint into howlcd^e. 


ac'lontlflcallf lltcr&te 
pcrtonl should br able to Judic the 
vrliic 0/ the ullihitlOA M control 
o( mt asprcli of n^tnr^ iiili^i 
ReverKi proceanfl of icieneo. 


tiJ.l.l Xclcnllflcally lilcfjtc 
\!rtim ahfluld vMiic processes ot 
sclonci) as modes of in;jiiiry. 


lUAA Jcipntlflcally litentc 
jicrSrrhniild <^l:pl.iy In rvcryit.iy 
drrlflon^wMnij n bcilol In several 
lirocuascs o( sdoncc. 


nXU JclriitlflcUW IHrffltfl 
iviViru'iihouU Mi|ijN3it iinPwlf(l.)e 
llMl hri4 Urn fornul.itcd anH trUM 
throu(ih the urg uI rxirnco piocrai^es. 

, . 
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\imm ulii'Ul^l rtott! ch.ti*icii'r» 
wiilch.umlcvUfl icitiflCoi 


liy/jj.l Scluiitlfj^Mll)' Ul.irJtA 
|Triii^;iB'"fihiniM kjmliT.il.iiM huw iicv* 
ct,\\ ^Am clhloo liiidkirilo 

4CUflC0« 


UI.A,).l SvlivaUkvlly IU-mmI^ 
[ti-rw.ni jihjiilJ \pi Mt In iiic ni*v 
oral mi otlil<^« vhlch M't* 
iU bhiiu iiaetAcUiti} k'Uh 
ilM eiu'u'ow.tiiUi 


^ 1 ; 

in.A.M fclPflUflciUy litfiMU . 
P^fauPR Ahouli} \< »ibU to dlnccfn 
how vIk uniyrrrt.ti ehAr^tlorlHlc d( 
leicnco )A ntti ^ff^^cica liY ivirdeu" 
l.ir ruUnlDnft, biUitt, 
or Qcogtiithio localoii 


V.( The Process of 


tV.AJ.: SclBr.Urically lltenti 
prrfJiTrshoulrt how :wc vayi In 
which ihc grrcMtlfift of ifw Jcicfl* 
IlUc qcrcriUfAllent (!ifcniU upon 
t^e ^01 M a»o of proceiRci of id- 
ence ir,d «stablli^»ei ieU;.Ufifl 
ffir.erAli^Aioni. 


IV.A.J.l.l SclflrtlflcMly iitcrAto 
persons .^ho^ild undcnttud ^-hi t^0 
aclftntUlc effort stens froti a ccn- 
peUM ^cJlte of f„inl;iiMl to undcf 
fltand the cr.vlroflxe.it'. 
IV,A.2.L2 $ci«ntlfieal)y tltcrjto 
persons Jho'jld ur'Icratar.rt thst s 
hMlc ch.irftclftiatlc of thr flcior." 
tUi: effort U « faith ir tho 
JUScepllbUlty o! nature '.3 hiirar, 
ordrfrlmi atA i:r.dcrstaRClnq. 
IV.A.2.1.] Scler.llflcMIy lltorate 
persons should understantl that in 
the acarcfi for );rovlfd<}0 t.\c idcn- 
tlftc effort la a dynaiRlc, preceia- 
orlentifd activity. 
Iv.A.M.t Scientifically literati 
pptnflnfl ih''tl«' urtjpratAnd th.U Ir 
th aclRntlflc cflorV ai itUmpt, li 
constantly, r,ade to ilrpllfy and to 
increase the C07.prehcnsive:.coi ol 
tclcntlflc generalizations. 


W.A.l.t, Jcif.'.tUJMlly lUeiAtf 
peaoni ih:uld be lYU Ifi uiD joint* 
ly tpitfi lir&ccr.Jfls of. flclcrce with 
t^.clr or.tlirM.andiM of iclfntlfic 
gene rallaat Ions while Initrtclln; 
with cr.vir$.%.icf;t. 


iv.A.M fclenlUieaUy literati 
[crsooK ahould M abU to diicern 
tone of the intordopcndencle^ bo« 
tve(>n proeesaca tf science and 
derived ir.iontiflo.goncraUu* 
tlonti 

\ 


f, n,4 lIuiiAn Er.dcavor 3ip,Cf.ilfln 


SdentltlciUr lUeratB 
personi ihould kiioy loru chir^cter* 
inici of science M It ixliii u 1 


\ 

V.AJ.l Scientifically lUmte 
pcrior.j BhouM understand mi at* 
pccta of tclon:o at a rjrriaada 
structure of tan origin. 

1 \ 1 


v^AJ.I jcimlfically llteratt 
pcrsrns should be able to uae icne 
Moirtphlcal accounts o( t ecten- 
tilt's life to dovelop a p«rapcc- 
tlvi of till votk. 


y.UA Belintlfietlly litarate' 
perioni ihmild be abli t\dlicer7i 
50)i«thirf of vhat cau«aa lelentitti 
to taka dlvtrte potlUona ^n partic- 
ular problcfl] which art bilti^ 
atudled* \ 


Thf Ir.Unc'.lcn cf Sclcrca 
tnd 7cch:.olO'}/ CiBHiicior, 


kTLvM.I ScieitiflcAllr UtQnte 
p^rson^ should know that th.r* prlr^ty 
70fll of fltlenoe li to urdctstand 
the unlverir and that ihft prlmdfy ' 
' 90^1 of technology li to develop 
utDUarhn produeti. 
VKA.1.I.2 ScientlflcMlr UtfiratA 
ptnofll jhoyld Jknoir loirethin? jbcut 
tha Intcrrelillonihlra betveon 
iiitm and tichnoloqyi 


H'LiiL Sclrntiricnlly lltcrata 
pcrionj ^hauld iir.<!crsta^d lore ai- 
. peels of hierrflhtionshi,.! bitwoen 
ccltnco afld techr.olggy. 

j 


vr.Afl.l SclentiflcAllr lUernti 
pcraons should ta ihU to uto their 
ir>(!:r£tar.dlr,qi of iclontlflc know- 
ledge to opeato useful devices. 


vt.A.M Sdirtiflcallr liteTati 
persona ihould to iblo to (JiacerA 
ptcducta of acier.ci ftoii prodacta . 
of tichnoiofy. 


l/n, The t.'.tv'MCtlof. af Sclcr.cc 


VIIJ.KI Stlcr.tlflcally iltfiratc 
rctcsns fhould hOw tcr^'tthiti) absut 
intcrtclstionalilpa between aclcr.cc 
ar.ii (OcUtyi 


vn.A.M SelcntlfleMly Utcrata 
pcr^or.c should ur.(lc:'itarid ao^t as* 
fccti of lAurrclatlonshipi teiwecn 
science and society 


vir.AJ.l Kckntlfleslly literate 
persora ^hnild bo able to us« tone 
aoeJal, POlUical, aM economic per- 
irectivea to undcntar.d acLentlfle 
(ffoila dunr.^ i given tine pcclod» 


VII, A. 1.1 Sclcntiflcallr Uteratn 
persona iheuld U abla to dlacan 
sDpie hereflcial or harff,fjl lir,pacti 
that irlerco and lodtty hAV< u?on 
each other. 


^III. Ih Ir.fcnciich is: ::icico, 

^ 16 


Vllt.A.l.l 5clminr.i!ty lltQfit 
(lerinni jhoiild imsi lorcthini iboi 
Interrelationship.'! between adonci 
UUitiulrf;/^ And loelcy. 


t. 
I 


Vltl.A.J.MIclfnllflcally lUcrAlc ■ 
pprMnf; should urJcf^tind'u-jre at- 

5Cicr.cc\fth^olo^;y, and 3DCiety> * 


' -vUiif.^.l Sclffitlflratly lltorato 
fxr^criTfiiiiid It <ibtc to dia aftrc 
r«rr,t iclMtlH-j \ri tcefnole<|lcal 
^}mU\Ma^ 13 fliiTjKst potpntiM 
effcrfS yociiUflr.ji an-l flVOPillM* 
al opf-ortiinltlea within « aoclp^y» 


V!!t.A>4.) SrleMlflCjiUy lltRtaie 
pMtona shoylil bO'ahle lo dUcrdi 
^ow y^'t Innovations In icirnfo and 
technolcjy cfl.i rearr/infie |>plltk.'l ' 
rnlations'throuiih chanqei in thi 
pcw^r and econoAie bAlancea of tho 
world. 



' ^7Sm iMi be dblti to coTNliinu 
irvcr.li VAliioi ir.J oihics viiicli 
uit4k*riic Kicncv vith v.tUu < 
eihici 'i'OB oilur iouiV(<4» 


p\wii»"7h?ulii b^' dMc to the 
v^luu of I'M iitiils.ition ahj curttrol 
lono Aip^rti of A,uuro iiiini 9uv 
ertU vjUoi Anil cihici vhicii iiiiJur- 

ii4 ilCtCflCI. 


llMdil sclcnclficiUy litiT.iie 
hJi'sujiJ uhoiM ViluL' fur Llicli own 
livoi 10x0 of (hi! vMuDs'end cihu'i 
vhicii Mriltt iciunci. 


UI.^2,1,I iiflcntinr.iily liiorau 
|\<r*:(]ii» iihotiU >i<Hv|it ivi<l;tL'C 
oiilv IM (ibiicrvjilunti wM^'ii h.wi^ 
been nadC 'Vith Uio giudteiL o( core 
p^iilhlo imd rtpiirtml biih the* 

„ ... Q rta Lcil.ai!ciiiacy.-f m lble»^_ 

llUli.M.? ::cii>AtiricjllYlltente 
pcrioikt vhouUt ri'jDCl Ryihi, tuiKir* 
itltiunit and pcrcoiUl oi'iniqni in 
fiver of icicntific ovidcrcc. 
III.II.M,) Sci'TtUleally Utcnto 
peri«ni ihould 1/) o|jcn««iii(]rd, crit- 
ical, ond ;kk'}'tlcjl to ihc Jc9rco 
that thiy qieiuon tiie validity of 
even Lf'clr o^Tt concl',ioioi»i. 
lil.U.M.I Scientilicaliy litmtc 
pertOi\i Ihould wvlgh evidence in 
order to accept or reject conelu* 
iioni Iri tt(ti Of tho dat'i tbAt 
I'jpport thcD. 


u:.n.).; 'rcicniificiity wuuw . 

Y^t:\m fhiHiUI Kui'porr j |>liilO]i'vi|i|iy 
wtiich ih.it AU4(rvjUonk IdJ 
cuncluiloiii ffVnt be lubjrTt to 
ob)cctlvr rrlticlinir m\p[i, and 
rovivv .by iltii tjiitiro pb^uiiiLoi * 


• 








t9XU 5eientiriciujlliirn« 
peiiuni ihould be ible to conblno 
ioa« pre iHi Qi iclcncG vlth 
tKBir undttrit«r.din9 of leiontitie 
.{oniuUutloni tQ develop gin* 
iriUiitiOni i\A\i\ nltuTA. 

\ 
\ 

\ 
\ 

. ■ ■ i 

1 


IV.A.i.l ScientUicilly Utimo 
perioni ihoulO be ibii to Jud^e the 
degroi of tintitivoneii of iom ici- 
intiflc QenerAlit&tioni knowing thn 
leiiACo 11 not i otitic lecufiulttion 
of Infonitloni 

k 

r 


rv^B.l.I teientlficilly literati 
perioni l^ould vilut the procpii 
of qeneriUnq new leientlfic ^en- 
iriiizaions vii in inierpUy be* 
tvcen procoioei of icicnce and 
iit4bllthcd icicntific ^oneriU- 

UtiOAI. 

\ 


iv.B.M SclentifleiUy litec&ti 
pirioni Ihould diiplny In their 
ivcryday dPcliion»iiakin<} i belief 
in the Interrelated use of pro- 
cciiei of iclince and eitibliihid 
icientifle gcneriUiationi. 


IVJ.l.I ScientirieiUy litmti 
perl^ni Should icpport lelence ii i 
team by ^Mch )inovlcd(}e cin be , 
generated M Ktrkind'i urdrruand*' 
In? of niturc ein b« o.ihinccdi 


V>A,S,1 Scientifically Utcrjte 
pcrioni Should tc able to coirJiino 
VTA aipecCi of nicntista' i^rk 
wUh ion) ^(von pcripactlvci of 
the tiAii ptrio^t in which the/ 
lived to bcttir uuicritAnd thiir 
wtk. 


V.A,S.I i;:ientlficaUy literate 
pcrioni Ihould \< «Me to judcjo the 
.ftouiity of icicntiiti* vorK. 


\ 1 
\ 

\Ut,U Scientifically lifprate 
pectmii Should value i icicritiit'i 
work even though it ii later imi 
not to fit within the AceepLeJ". 
network of idiii uud to explab 
oitgri. \ 


v.P.M ScienlificflUy literate 
pecionT ihOuld accept lelentUti ii 
people, who llki other people are 
dlitrlbuted DVir the whole ipcctrun 
of huaan foliy ind viidOB, 


v^B.M Scientifically literate 
ptTifoni Ihouid rjfport cKoiti to 
hold oclentiflti reiponilblo for ' 
nikin? thilr vurk public. 












Vl.A.l.i 5cj*ntl(lciliY literate 
pitioni ihould U dblo to conhinv 
■OAfl idvincc^G^ll In iclercc vlth- 
mt prior jdvancciKiitr in tcctmol- 
o^y/ ind Vict vcm. to ici hov cdch 
dcp«ndi vpc,i tho oihor. 


yi.A.fyl SclenHflciUY Uter^ti 
p4i0uiii ihDJi ' bo Ibid to joilic tho 
worth it im producti of iclenco 
ind lOAO producti of tec hro logy 
uiin; ippropriite critirU. 


Vt.B.l.l Seientiflcally literate 
liu'riQiti i)ml<J vjIuo advancumciai 
' in idenco ind technology Kucpin^ / 
pici yith one another. 

c 


VI.B.h'l $cientltieally literati 
r«riur!i ilmii diipl»y In tlielr 
pollticii dccliion-viakir? a belief 
In equitable (Inancin? of boLh the 
iclentific and tochnolo^ical 
tfforli. 


VI. 0,1. 1 S<:lfrtKlcMly litjritfl 
l«oraaiii ahuuM luivuiL Ik nceJ (Or 
in adequate lupply of icicntific 
and LcehAOio^icil nanpovcr. 


-7II.A.&.1 SclentitlhUy lit^Ntc 
plrieni ihould U abl^e to conbino 
idvfird iipocti o! lotlitf vitH 
to^o icl!ntir)c dcveloprrnti i^lthin 
that lodiiy to-iOcnLlfy i /ow in* 
tarreljiionihipi btitvain iclnnca 
iitd 4ccioty. 


VIT.AJ.l jeiflfltKicillr Utirite 
pf rionMhould be ible to judije the 
viidos of fovcrncnentil de:iiioni 
giinq thoir uitileritdndln^ of intor* 
rnhtioniliipi between iciinca ind 
lociety. 


Vll.S.hl Scio;,tltieilIy literati 
perioni ihd'jld vaki vie'vln; thi 
icleriiific ettterprito within the 
btoad porcpoctives of lociityi - 


vti.B.M fciehtlfieilly literne 
piriona ahoulJ develop IntiUi^ent 
opiniOM eoncerninq the lociil and 
feorai reiponiibliitici of icience. 


VMiBjjJ !fientjfically utcrite 
perioni ihojld I'Jpi^ort loeiotal con- 
dltloni vitnlr. vhich icieneo em 
thrive. 


Vni^A,3,i. SciwUflctlly llter»ti 
prfrioni ihotild he ibU lo coini)jno 
two folei filiycC b/ icicpcc, tech- 
nolo-Jifi flrd wcjety to wlvi» protc 
U'lhl rjcofi b/ nJtiklMl to lilrniUy 
lOT" '"'*l^''"on»))lpii bulvtcn 
ICY-^PiY^-O'iy, diid loclvty, 

fcKJL 
' ru 


V111.A.M , Scientif ieilly Uttitit 
pcrioni thODld bo ible to judi/e acre 
potentlili end linittitioni of leh 
cnce and leclmelovy for iitj'rovln*] 
bu«4n vcirirti ' 

\ 


vttt.B.1.1 Scientifically !lterHe 
porioni iliould viluo toeiutal inno* 
va'tioni keeping pace with icicntifle 
ind tochnolj^leAl Innuvalopi In 
order to kprovo t^o condition of 
B&nklAj. 


vnr.fi.M Sclentlficilly litcrito 
pifkcno olould i)uird aijalnit iclcnce 
and terhnoloiy belrg icrn ai i cuie* 
all for 111 ol lankind't problcrj, 


Vtlf>P.3.1 SclcntlflciUy Mterite 
pd'faoni ilnyld lufport the n^.ed to 
chingc loelptai vjIuCs ai Parklnd'i 
ability to rc'jujato t'ho cnvirmni 
Incroaici, i, 



HOST HIGH SCHOOL QtADUATKS SHOULD.. » 

rac« highly i icicntlit'i ifforti 
mn if hli ideii do not fit vtth 
thoi« cf othtri. 

V.B.I. I I 


MOST HIGH SCHOOL GItADUATCS SIDULDm. 

rata highly for thiir ovn uia ion 
vilufea vhleh guida aetantlati in 
their vork« 

m.B.l.l ( 


HOST HIGH SCHOOL (WDUAHS SHOULD... 

bi able to judge the worth of 
tovernnental ili^iilnnR uilm fytir> 
underitandlng of how iciencc and 
aodety affect each other. 
VII.Ai.L ij 


HOST HICH SCHOOL CRADbATES SHOULD, 
rate hif;hly rasthodi of idanco ii 

UlVl to find ouf thtnfti. 


/ 

HOST HIGH SCHOOL CHAOUATES SHOULD... 

be able to detect how to apply aooie 
■neinoQi ol icLcnce in tnair oaiiy 
Uvea. 

II.A.It.l ^7 


HOST HIGH SCHOOL GRADUATES SHOULD... 

know about acvcral valuea which 
guide aclentlata In their work. 

lU.A.M . 1] 


m^l HIGH SCHOOL GRADUATES SHOULD... 

undcTithtid that aclentliti try to 
iwke Bfljor Idcaa about iBitter> 
energy, and. life thorough. ■ 


MOST m\ SCHOOL GRADUATES SHOULD... 

aliuu Ln dally dedilooa that they 
believe In several nethodi of 
icicnce, 

n.B.2.1 . g 


MUST IIICII SCHOOL GRADUATES SHOULD... 

rite major Ideaa Dora highly, than 
lavki 01 means to CApLain uctar^ 
energy^ and Ufa. 

I.B.1.2 IJ 


MOST IIICH SCHOOL GRADUATES SHOULD... 

understand soficthlng of 'ch« effecta 
adcncc and aociety^h&ve on each 
other. 


HOST HIGH SCHOOL OlADUATES SHOUU)... 

be able to uae aone new rciulta frooi ' 
adcncc and technology to think of 
poiilble changci in their Uvci. 

VIII.AJ.1 9 


MOST HIGH SCHOOL GRADUATES SHOUU).., 

ihow that they believe adanca and 
technology cannot cure all of 
inanklnd'a problemi, 

Vtll.B.2.1 1^ 


HOST HIGH SCHOOL OIADIIATES SHOULD... 

aiipport aodacal condltlona which 
help^aclcnca, f 

VIL5.3.1 3 


H05T HIGH SCHOOL GRADUATES SHOULD... 

be abU to Judge tlie worth of ami 
uaca of ffiatter, energy^ and Ufa 
uilng aeveral valuta vlilch guida 
|c|ent|.^a in their work. 


HOST HIGH SCHOOL GRADUATES SHOULD... 

aupport knowledga which ta gained 
by uaa of methoda of idanca* 

U;B.).t . 1) 



MOST HIGH SCHOOL (31ADUATIS SHOULD,,, 
* 

rice highly the mi for loctit; 
CO keep up vith idenci ind 
technology, 

VllI.B.l.l 16 


HOST HIGH SCKXL OlADUATES SHOULD,,. 

ba able to Judge thi vorth of icae 
uses of natcur, energy, end lid 
uitng ficti. 

l.A.6.1 , ' 21 


HOST HIGH SaiOOL (XADUAHS SHOULD.., 

bi ibli to judge the worth of loni 
reiulti froQ idinci and froe 

technology vlth different guldiUnee. 

VI.A.6.1 / 2( 


HOST HIGH SCHOOL GRADUATES SHOULD... 

ihou ihat they hm optnloni ibout 
wbc should U done through ictenci. 

VILB.2,1 17 


MOST Hrai scHoa graduates should,,, 

hm loiiicthlng «bout hov the goali 
of $clenc« and technology differ, 

VI.A.Ll.l 22 


HOST HIQI SCHOOL GRADUATES SHOULD,., 

be able to cot^bine lome najor Ideal 
to better undericand matter, energy, 
and life. 

I.A.S.2 27 


HOST m{ SCHOOL GRADUATES SHOULD.,. 

he Ma to uie chetr iclonce 
knowledge to opoutd uieCui > 
devices. 

VLA.3.r 18 


MOST Hiai SCHOOL CIUDUATES SHOULD.,. 

be Able to judge the vorth of loni 
USC3 of natter, energy, and life 
uitng ciitjor ideal, 

l.A.6.2 23 


MOST HIGH SaiOOL OlADUATES SHOULD.,. 

knov levcral facta about mittir, 
energy, and life. 

IXl.l '. " 2S 


HOST Hiai SCHOOL GRADUATES SHOULD.,. 

be ibis Co uie tone major ideii 
about Diitcer, energy, ind Iifi 
In their dilly Itvei. 

KA.3.2 ' 19 


KOST HIGH SCHOOL GRADUATES SliOUljo... 

be able to combine leveral valuei 
uhlch- guide idenditi In th^ir 
work vlth valuei from other lourcii, 

lll.A.5.1 24 


HOST HIGH SCHOOL GRADUATES SHOULD... 

ihov deilre to keep in touch vlth 
new galni in icveral fleldi of 
idenci* 

I.B.2.3.1 2) 


H03THICII SCIiOOL- GRADUATES SHOULD... 

be able to detect tone wayi that 
icienttiti have uied 'ujor Idiai 
and iDCthodi of iciinci togithar. 

IV.A.^.I to 


HOST HIGH saiOOL GRADUATES SHOULD,., 

bi able .to combine iom new flndlngi 
In loQe flildi of ideDci^to think 
of poiilbli offihootit 

I.A.5.3 23 


HOST HIGH SCHOOL C31ADUATES SHOULD,.. 

bi abli to detect ium riaioni why 
idintlici lometiMi dliagrii, 

V.A.4.1 ]o 



\ 



HOST HIGH SCHOOL GRADUATES SKOUU),.* 

be abli CO detect loae of the 
differincei In chi rciuUi of 
iclcnce ind technology, 

Vl.A.^a 31 


HOST HIGH SCHOOL (SADUATES SHOULDm. 

support chinglng whet loclety ritii 
highly ei nanklnd Increeice control 

wi LiiB cnvHonnicnc. 

VIIL6.3.1 36 


HOST HIGH SCHOOL GRADUATES !SHOUU),.. 

know lonethlng of vhit hu hippinid 
In lone (leldi of iclincei 

I.Al.3 .41 


MOST HIQI SCHOOL CRADUATES SHOULD.,. 

underitxnd how imril viluti guide 
iclentUti In their uork, 

lll.A.M 32 


HOST HIGH SCHOOL GRADUATES SHOULD,.. 

know loncthlng ibout uilng ujor 
Ideas ind^methodi of iclence 
luj^cLiict CO gflin nev loeiii 

IV.A.l.l 37 


MOST HIGH SaiOOL GRADUATES SHOUUl... 

be ible to detect condltloni which 
can chinge whet ti believed to bi 
B fact, 

I.A.4.1 42 


HOST HIQi SCHOOL GRADUATES SHOULD,.. 

support the tdei thet iclentlitl 
Bhould Ui their work be chicked 
by ocheri. 

V.B,3.l 33 


HOST HIGH SCHOOL GRADUATES SHOULD,,. 

be Able to uie najor Ideii itid 
(Ttethodi of ictcnce together In 
their dally llvei, 

IV.A.3.1 36 


HOST HlCHiCHOOL GRADUATES SHOUU,.. 

underiund lo^ethlng of the effecti 
iclrnce ind technology have on iich 
other, 

1 

VI. A 2,1 43 


HOST HICH SCHOOL GRADUATES SHOUU?,.. 

lupporc viyi to help people 
tndcretind m |«lni in imi 
fleldi of iclence, 

I.B.3.3 3^ 


MOST HIGH SCHOOL ffiADUATES SHOULD,., 

be ible to combine facti to better 
undcritand nittor, energy, end Ufi. 

U.U 39 


MOST HIQI SCHOOL GRADUATES SHOULD,,, 

undcritand that new facti often 
ilmpllfy Biijor Ideei ibout natter, 
energy, and life. ■ 

I.A.2.2.3 44 


HOST HIGH SCHOOL GRADUATES SHOUU)... 

ihow thit t^ey eccept icliocliti 
II people. 

V,B.2.l ]j 


HOST HIGH SCHOOL fllADUATES SHOULD,,. 

bi eble to coiblne ioh uJoc Idiu 
end oiethodi of iclence co getn nev 
Ideii. 

lV,A.i.l ^ 40 


HOST HIGH SCHOa GRADUATES SHOULD.,. 

bi ibli to uii levereliicti ibout 
aitt(r» anirgy, end lUi In their 
delly llvae. 

' l.A,3.l 4) 



APPENDIX C 



ERIC 



INSTRUCTIONS FOR USING THE 
SMALL CARDS AND SMALL EMVELOPES 

To use^. these cards and envelopes, you will need n flat area like a de^^k or a table. First, 
spread the envelopes across the flat area with Che envelope marked +U on Che far left and with Che 
envelope marked *4 on Che far rlghc. The other envelopes will be spread In the cilddle. When you are 
.done, your envelopes should be placed as pictured here: 

Flat Area 

[H3EI]C±DE0O:GI]E0Gri-Ga 

MOST LEAST 
IMPORTANT IMPORTANT 

On each card is a staCemenC. As you follow che 1ns Cruet ions , you will be sorting Che cards in 
Cerms of how tmporCant you think each is. The Chough C to keep In your mind at all times Is: ' VhaC 
should be expected of most high school graduates with regard to science ?" 

Here are some definitions of words used on the cards: 

MOST HIGH SCHOOL GRADUATES: nearly all young people who have just graduated from a high school 
MATTER: that of which all things are made 

LIFE: that which makes an animal Dr a plant different from macter 
ENERGY: that which through some means can affect matter or life 
FACTS: the statements chat something was done or that something exists 

MAJOR IDEAS: that which is the result of combining facts In order to explain something 
SCIENCE: the effort to understand matter, energy, and life 

FIELDS OF SCIENCE: exaniples of these are physics, chemistry, biology, and geology 
SCIENTIST: a person trained Co undersCand matter, energy, and life 

TECHNOLOGY: the use of what is understood about maCCer, energy, and life to make things 
SOCIETY: a group of people who work together to exist 
MANKIND: all people in the world 

ENVIRONMENT: thaC which is around or which has an effect on something 
DO NOT READ ALL OF THE INSTRUCTIONS NCW. PLEASE FOLLOW THEM ONE STEP AT A TIME. 

STEP 1. Read quickly through all of the cards Co get a feeling for what they say. You do not have 
to keep the cards in order. 

STEP 2. Sort Che cards into three (3) nearly equal piles so Chat: 

(a) those cards on your left are the cards which you believe are HOST tMPORTANT; 

(b) chose cards on your righc are the cards which you believe are LEAST 1>!P0RTANT; and 

(c) those cards in che middle are the cards which you do noC feel So strongly about. 
Dividing the cards this way means only that you like some cards more Chan you do others. 

STEP 3. Spread the cards in the left-hand pile so that you can read them easily. Choose five (3) 
cards which you believe are che MOST IMPORTANT of all and place Chem on the +4 envelope. 

STEP 4, Spread the cards in the right-hand pile so Chat you can read Chem easily. Choose five (3) 
cards which you believe are Che LEAST IMPORTANT of all and place them on the -4 envelope. 

STEP 3. Go to the left-hand pile and choose five (3> cards which are Che nexC MOST IMPORTANT. 
Place them on Che +3 envelope. 

STEP 6. Co to the right-hand pile and choose five (3) cards which are the next LEAST IMPORTANT. 
Place them on Che -3 envelope. 

Note: IF AT ANY TIME YOU CHANGE YOUR MIND ABOUT A CARD YOU HAVE PLACED IN A PILE. FEEL FREE TO 
CHANCE IT TO ANOTHER PILE. 

STEP 7. Co to the left-hand pile and choose five (3) cards to place on Che 4'2^envelope. You may 
have to take cards from the middle pile In order to have enough. 

STEP 8. Go to the right-hand pile and choose five (5) cards to place on the -2 envelope* You may 
have to take cards from the middle pile in order to have enough. 

STEP 9. Co Co Che left-hand pile and choose five (3) cards to place on the +1 envelope. Again it 
is alright to take car4s from Che middle pile. 

STEP 10. Go to the right-hand pile and choose five (3) cards to place on Che -I envelope. Again it 
is alright to take cards from the middle pile. 

STEP II. You should now have five (5) cards left over. Place these on the envelope marked 0. 

STEP 12. Read back over each pile, starting on the left-hand side, to make sure that you have placed 
the cards where you really wanted them. If you change any of Che cards around, please make 
sure there are five (5) cards In each pile when voti finish. 

STEP 13. Please place the cards in their envelopes; for example, che five (5) MOST IMPORTANT cards 
go in the +4 envelope. Please fold the flaps in to hold che cards In place* 

^ STEP 14, Please place the small envelopes and the INFORMATION SHEET into the stamped, return 

envelope and mall It iizsncd lately. • ^ 

26 

THANIC YOa AGAIN ?0R YOUR COOPERATION 



APPENDIX D 



INFORMATION SHEET 
Please check: (1) female; (2) male 

Circle the number in front of the choice which includes your age. 
(1) 18 - 25 years (3) 36 - 4A years (5) 55 - 65 years 

C2) 26 - 35 years (4) 45 - 54 years (6) 66 years or older 

Are you retired? (1) . yes; (2) no 

Please describe your occupation, or what it was when last employed. Please be complete so that 
we can determine how much it involves the use of science or technical skills* 



What is the name of the last school which you attended? 



Please circle the last year of school which you completed. 
Elementary School: 12 3 4 5 

Secondary School: 9 10 11 12 

College: 13 14 15 16 

Graduate or Professional School 17 18 19 20 21 



8 

24 



22 23 

What was the last year of school which your mother/guardian completed? 

What was the last year of school which your father/guardian completed? 

Please circle the number in front of theyhighes t . diploma or degree which you have: 

(1) Junior High (2) High School O) J^o Year College (4) Bachelor's (5) Master's 
(6) Doctorate (7) Other, please de/cribe; 



Please check below all of the science courses which you completed in school and indicate the 
number of quarter hours of science courses which you completed at the college level. Multiply 
semester hours by 1.5 to get quarter hours. 



Junior High School 

Do not know 

7th grade science 

8th grade science 

9-12th Grade 

Do not know 

general science 

earth science 

biology 

chemistry 

physics 

other, please describe; 



College: major 



minor 



Graduate or 'Professional School: 



major 




; minor 






0 • 


Number of Quarter 
•12 13 - 36 37 


1 r- 

Hours 
or more 



Biological sciences _ 
Physical sciences 

Earth sciences _ 

Engineering courses _ 

Other _ 
Please describe: 



Rir 



IS INFORMATION SHEET SHOULD BE PLACED IN THE STAMPED, RETURN ENVELOPE. AFTER YOU HAVE DONE 
r, PLEASE GO TO THE INSTRUCTIONS FOR USING THE SMALL CARDS AND THE SMALL ENVELOPES. 



